SUMMARY Using a Quinton hydraulic biopsy tube, jejunal biopsies were obtained from 10 patients with adult coeliac disease in remission and four healthy volunteers before and after administration of gluten fraction III into the proximal duodenum. The biopsies taken at hourly intervals for four hours, were analysed for changes in brush border enzymes, light microscopic appearances, and villous and crypt population counts. The results indicate that mucosal damage occurs within three to four hours of gluten administration with significant falls in brush border enzyme concentrations and villous population counts. The absence of any change in control biopsies indicates that gluten sensitivity is specific to the mucosa of patients with coeliac disease, the timing of the changes being consistent with a type III immune response or direct toxicity. Some recovery of the brush border enzymes but not the villous population was evident 24 hours after gluten administration while the crypt population showed evidence of a compensatory hyperplastic reaction.
It is well known that a fraction of gluten is toxic to the small bowel mucosa of patients with adult coeliac disease. The mechanism of damage has not been fully elucidated but evidence is accumulating that an abnormal immune response may be involved.' The effects of prolonged administration of gluten on jejunal morphology in coeliac disease are well recognised2 and indeed such challenges have been particularly valuable in the diagnosis of childhood coeliac disease.3 The acute effects of gluten administration, however, have received much less attention although early ultrastructural abnormalities have been noted4 and brush border enzyme changes apparently develop within 10 hours of gluten administration. It is now possible to undertake quantitative morphological studies on jejunal mucosa and such techniques combined with light microscopy and disaccharidase estimations have been used in the present study to examine the acute changes in jejunal mucosa after gluten administration in both coeliac patients in remission and control subjects.
Methods

PATIENTS
Ten patients, six men and four women, aged years with subtotal villous atrophy on jejunal biopsy were studied at the time of follow up biopsy having been on a gluten free diet for a minimum of six months. Jejunal morphology had improved to normal or 'near normal' histology (villous height >350 gm) in five, while the remaining five showed improvement to partial villous atrophy. Four healthy volunteers, two men, two women, aged 20-36 years, were also studied and acted as a small control group. Coeliac patients agreed to have their follow up biopsy combined with administration of gluten fraction III after a detailed explanation of the study. Ethical committee approval was obtained and all subjects gave written informed consent for the procedure to be carried out. Table 3 .
Discussion
In this study 10 patients with coeliac disease who had been on a gluten free diet for a minimum of six I In coeliac patients however, acute challenge with a similar dose of gluten as used in controls led to a rapid fall in mucosal brush border enzyme concentrations with a parallel fall in villous population count. It appears that simple morphometric analyses are insensitive to these early changes as no differences were observed in villous height during the four hours of the study. Previous studies'2 17 have shown that such simple morphometric measurements are not reliable indicators of the enterocyte population in the mouse when villi are abnormal in shape as seen during mucosal regeneration; however, in populations of normal shaped villi, correlation between their measurement and population counts is good.'2 17 The villous population remained low at 24 hours while some recovery of crypt population and brush border enzymes were evident at this time the latter possibly because of maturation of enterocytes rather than cell replication or recovery of damaged cells. The crypt population results are interesting: there was a significant increase in crypt population size at 24 hours after gluten. Previous studies on crypt regeneration after damage induced by cytotoxic drugs'8 have shown that crypt regeneration does not occur until depletion of the villous cell population has taken place supportive of a negative feedback control mechanism. In the present situation, the villous population is directly depleted by the reaction to gluten; the crypt population responds to this depletion by hyperplasia, again consistent with the negative feedback hypothesis.
In a study designed to determine the toxicity of Damage to the mucosa as judged by both enzyme estimations and morphometric study was more pronounced in those patients with normal or near normal mucosa. Whether this represents a greater potential for damage, because of total recovery, or some resistance to damage for those with partial villous atrophy is not clear.
In conclusion this study shows that gluten sensitivity is specific to the mucosa of patients with coeliac disease and that gluten toxicity results in rapid cell loss from the villi, which is paralleled by a fall in brush border enzyme concentrations. The timing is compatible with either direct toxicity to a susceptible population of enterocytes or enterocyte damage mediated through an abnormal type III immune response. Early mucosal damage mediated through a type IV immune response now seems less likely to be of primary importance in the pathogenesis of coeliac disease. 
